Molecular cloning and characterization of Toll-like receptor 9 in Japanese flounder, Paralichthys olivaceus.
Toll-like receptor (TLR) 9 cDNA and gene were cloned from Japanese flounder, Paralichthys olivaceus. The Japanese flounder TLR9 cDNA encodes 1065 amino acids. The leucine-rich domain (LRD) and the Toll/interleukin-1 receptor (TIR) domain found in other vertebrate TLR9s were conserved in Japanese flounder TLR9. The gene is composed of three exons and two introns. The Japanese flounder tumor necrosis factor (TNF) gene promoter was activated in Japanese flounder TLR9-transformed hirame natural embryo (HINAE) cells upon stimulation with synthesized CpG oligodeoxynucleotide (ODN), but not by stimulation with GpC ODN. The Japanese flounder TLR9 gene was highly expressed in epithelial and lymphoid organs, such as the gills, intestines, kidney, spleen and stomach in an apparently healthy fish. The mRNA copy numbers of Japanese flounder TLR9 and its adapter protein, the myeloid differentiation factor 88 (MYD88) were increased in some organs including blood, gill, kidney and spleen after Edwardsiella tarda challenge. Immunohistochemical analysis revealed that TLR9 and MYD88 were expressed in the same cells of kidney. Few TLR9-expressing cells were found in gill, kidney and spleen in healthy Japanese flounder, but many were found in these organs after E. tarda challenge and were coincident with lesions that had been colonized by the bacteria.